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ENVIRONMENTAL
BORING LEGEND

~BORING NUMBEIw

WATER SURFACE

EB–1–94
MEAN LOWER LOW WATEE
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N-NORTH E-EAST /,,,, ..L./=;&;&
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WELL GRADED SAND (Sw) 92.8Z
-11.1

L
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SUBSURFACE EXPLORATION NOTES:

Exploration wcs performed 6-21 Apri 1 1994.
MLLW from Fort McHenry NOAA Tide Station.
Hole samp(ed by Vibrocore Method With c
3-5/8” diameter ce[lulosebuterate liner.
Abbreviations:

BB

1.
2.
3.

4.

L BOTTOM
OF

BORING

w - Water content (percent) med. - medium

Dens. - In-situ Density (g/cc) dk. - dark

[t. - 1 i ght

E-1
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EB-1-94
BALTIMORE H4RBCIR

N58

--lo

20

-30

140

-50

40

:70

90

1

I

10,528E1,428,

-30.6
x

-35.0
x

-40.0

-50.0

J

52 ELEV. MLLW

Water

FEASIBILITY STUDY
BALTIMIJRE,MARYLAND

t
No Recovery

/
SAND, silty,med. groined,loose

bl~ck to med. gray WZ soft si(ty cl~y,
cindsevera( quartz cobbles

CLAY. silty,[t.to med. gray, soft

SAND, silty,fine to med. gmined, well

\ graded, mottled brown &-tan, loose

SAND, fine to med. grained.micaeous,
Loose to med. dense, weU gr~ded, mottled
brown & tan, w/ med. gmy stiff siltyc(ay

/

1.Explorationwas performed 6 Apri[1994.
2. MLLW from Fort McHenry NOAA Tide Station.
3. Hole smpled by Vibrocore Method with Q

3-5/8” diameter cellulose buter~te liner,

92.8X

BB

.-

-*
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N580

-—

L

-10

20

-30

:40

5 0

-60

:70

9rl

547 El

-31.2
~
-34.0

-39.6

-42.3
=43Z

-50.6

EB-2-94
BALTIMIIRE HARBOR

ELEV. MLLW
FEASIBILITY STUDY

428,071 BALTIF

Water

No Recovery

\ CLAY, silty,semi-liquid,black . f

CLAY, silty,mic~ceous,gray & tan,stiff
w/ fine to med. grained sand lenses
also w/ very stiff white clay layers

SILT,clayey,micaceous, black,
med. Stiff

SAND, clcyey,fineto med. grained,we(l
graded, gray. dense

\

CLAY. Si[ty,mic~ceous.dk. O(iveto black,
med. stiff,bioturb~ted,shell fragments

[

1.
2.
3.

Exploration was performed 6 April 1994.
MLLW from Fort McHenry NUAA Tide Station.
Hole sampled by Vibrocore Method With a
3-5/8” diameter cellulose buterate liner.

IRE,MARYLAND

E-3
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I

-21.1

-25.3

-30.5

-40.5

EB-3-94
BALTIMORE HARBOR

Water

FEASIBILITY STUDYN579,537 E1,428.448 ELEV. MLLW
BALTIMORE, MARYLAND

-do

20

-3 0

:4 0

3 0

-60

:70

$lfl

No Recovery

CLAY, silty,b(ack,very soft
shellfr~gments

CLAY, silty,dk gray to black,very soft

1.
2.
3.

Exploration
MLLW fron

was performed 6 April
Fort McHenry NOAA Tide Station.

Ho\e smp[ed by Vibrocore Method with Q
3-5/8’ diameter cel[ulosebuterate liner.

.

77.3X

BB

E-4



N57

EB-4-94
BALTIMORE HARBOR

ELEV. MLLW
FEASIBILITY STUDY

,612 El 428,70 BALTIMORE, MARYLAND

-30.7

-33.4

-37.5

-40.1

-50.1

No Recovery

CLAY, silty,black,very soft

CLAY, silty,dk. gray to dk. olive,soft.
\ bioturb~ted,shellFmgments f

CLAY, si[ty,micaceous, dk. g~ay to dk.
olive,med. stiff,bioturbated,shell
fragments, wood fragment at 47.6’

1.Explorationwas performed 6 April1994.
2. MLLW from Fort McHenry NOAA Tide
3. Hole smpled by Vibrocore Method

3-5/8” diameter cellulose buterate

StQtiOno
with Q
liner.

86.1X

BB

E-5



N57
?

-lo“
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:4 0
b-
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L

50

.

-60

:70

Rn

EB-5-94
BALTIMORE HARBOR
FEASIBILITY STUDY

)639 E1,438,?85 ELEV. MLLW

T

BALTIMORE, NARYLAND

-39.0

-46.0

-53.4

-58.4

Water

No Recovery

CLAY, silty, gray & black. very soft to soft

CLAY, silty,dk. gray to dk. O(ive,
soft, bioturbated

1.
2.
3.

ExplorationWQS performed 6 April1994.
MLLW from Fort McHenry NOAA Tide Statim.
Hole smpled by Vibrocore Method with Q
3-5/8’ diameter cellulosebuterate liner,

63.9X

BB

1
E–6 “
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N57 399 E

-28.1

-30.0

-35.1

-42.5

-47.5

,435 59

EB-6-94
ELEV. MLLW

BALTIMORE HARBOR
FEASIBILITY STUDY

BALTIMORE, MARYLAND

Water

No Recovery\ /

CLAY, sity,black,very soft

CLAY, gray, soft

CLAY, gray, soft to med. stiff

1.
2.
3.

Explorationwas performed 6 April1994.
MLLW from Fort McHenry NOAA Tide St~tion.
Ho[e sampled by Vibrocore Method with a
3-5/8’ diameter cel[ulosebuterate liner.

90.2Z

BB

E–7



-42.8
-43.2

1

Water

EB-7-94
BALTIMORE HARBOR
FEASIBILITY STUDY

N574,881 E1,439,039 ELEV. MLLW BALTIMORE, MARYLAND

--10

20

J o

:40

-50

-60

170

$?0

No Recovery

CLAY, silty,lt.gray w/ black7
streaks, soft, slag fragnents at 46.0’

-62.2

10
2.
3,

CLAY, silty,gray, soft

Explorationwas
MLLW from Fort
Hole sampled by
3-5/8’ diameter

performed 6 April 1994.
McHenry NOAA Tide St~tion.
Vibrocore Method with a
ce[lulosebuter~te liner.

97.9X

BB

E-8
.—. .- . . .9*.S .



EB-8-94
BALTIMORE HARBOR

N57

Jo

20

-30

L40

_50

-60

:70

593 E1.43!

-29.2
-30.7

-35.1

-38.6

-48.6

FEASIBILITY STUDY
’38 ELEV. MLLW BALTIMORE, MARYLAND

Water

No Recoverv .

CLAY, silty,black,very soft to soft

CLAY. silty,dk. gray to dk. olive,med.

\
stiff,bioturbated,2’ feldspar cobble

at 35.3’ [

CLAY, Si[tY, med. gray, med. stiff

1.
2.
3.

Exploration was performed 6 April 1994.
MLLW from Fort McHenry NOAA Tide Station,
Hole sampled by Vibrocore Method With a
3-5/8’ diameter cellulosebutemte liner.

92.2X

BB

E-9



)

1

-43.0
-43.5

-52.4

-62.4

EB-9-94
BALTIMDRE HARBOR

Water

FEASIBILITY STUDYN574,060 E1,439,694 ELEV. MLLW
BALTIMORE, MARYLAND

-lo-

20-

3 0

:4 0

5 0

L60

270

8fl

No Recovery

CLAY, dk. to med. gray, soft
W/ se~i-liquid,bl~ck,siltyCIQy to 44,4’

CLAY, med. gray, med. stiff

1.
2.
3.

Explor~tionWQS
MLLW from Fort
Ho[e sampled by
3-5/8” di~meter

performed 6 April1994.
McHenry NOAA Tide Station.
Vibrocore Method with Q
ce[lulosebuterate [iner.

97.4X

BB

E–10



EB-10-94
BALTIMORE HARBOR

ELEV. MLLW
FEASIBILITY STUDY

754 E1,440 504 BALTIMORE, MARYLAND
I

-30.7

-33.9
=35T

-37.8

-40.1

-50.1

Water

No Recovery

CLAY. silty,b~~ck,very soft,
sl~g fmgments

CLAY, silty,black,soft

CLAY, silty,dk. gray to dk.olive,
med. stiff,bioturbated,3’ quartz

cobble at 38.1’

CLAY. med. gray, soft to med. stiff,
sheU fragments

1.Explorationwas performed 6 April1994,
2. MLLW from Fort McHenry NOAA Tide Station.
3. Hole sampled by Vibrocore Method with a

3-5/8’ diameter cellulosebuterate liner.

E–n

..
83.5X

BB

.———————————



EB-11-94
BALTIMORE HARBOR
FEASIBILITY STUDYN573,200 E1,440,291 ELEV. MLLW

BALTIMORE, MARYLAND

d[-
.

2 [

3 0

14 0

50

40

270

Rn

-43.7

-49.7

-s9.7

CLAY. silty,black,very soft

CLAY. dk.gmy, very soft to soft

I
CLAY, dk. gmy. soft, abundant shells

& shellPrcgments 49.7’to 50.2’

1.Explorationwas performed 7 April1994.
2. MLLW from Fort McHenry NO~~ Tide Station.

s. Hole s~mpled by Vibrocore Method
3-5/8” diameter cellutosebuterate

with Q
liner.

.

E-12

100X

BB
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N57

do

-20“

-30

L40

-50

160

:70

EB-12-94
BALTIMORE HARBDR

ELEV. MLLW
FEASIBILITY STUDY

917 E“ !41,134 BALTIMORE, MARYLAND

!

-28.5
-30.1

-32.9

-47.9

Water

No Recoverv

CLAY, lt.gray, very soft
W/ semi-liquid,black,si[tyC[QY to 31.0’

CLAY, gray, very soft to soft

1.
2.
3.

Explorationwas performed 7 April 1994.
MLLW from Fort McHenry NOAA Tide Station,
Hole sampled by Vibrocore Method with Q
3-5/8” diamete; cel[ulosebuterate liner.

91*7X

BB

E-13



N571,584 E1.44

-lo-

-2C

-30

I40
F

I.0

[

70

L3R

EB-13-94
BALTIMORE HARBOR

-39.1

-43.5

-58S

ELEV. MLLW FEASIBIL
1,516 BALTIMDRE,

b

No Recovery

CLAY, silty, b(~ck to dk. gray,
soft, she[lfragments

CLAY, dk. gray, soft to med. soft

1.
2.
3.

Ex lorationwas performed 7 April1994.
ML~W from Fort McHenry NOAA Tide Station.
Hole samp[ed by Vibrocore Method
3-5/8’ diameter cellulose buterate

with Q
liner.

ITY STUDY
MARYLAND

94.8Z

BB

E–14



--

N57

_lo

20

-30

: 40

50

-60

L70

n

985 E

-37.8
-38.2

-42.2

-57.2

442

EB-14-94
BALTIMORE HARBOR
FEASIBILITY STUDY

ELEV. MLLW)84 BALTIMORE, MARYLAND

Water

No Recovery

CLAY. silty, dk. grcxy w/ black stre~ks
and finegravel on top 0.3’,soft. wood

fragments at 40.5’

CLAY, dk. soft to med. stiff

1.
2*
3.

Explomtion was performed 7 Apri[1994.
MLLW from Fort McHenry NOAA Tide
Ho[e sampled by Vibrocore Method
3-5/8’ diameter cellulosebuter~te

E-15

StQtiOn.
with Q
liner.

97.9X

BB



N572,040E1,442,04.

;1
do-

2 c

-3 0
L

Lo4

ro

I70

)

1

I

-40.5

-s2.8

EB-15-94
BALTIMORE HARBOR

ELEV. MLLW FEASIBILITY STUDY
~ BALTIMORE, MARYLAND

No Recovery

CLAY, silty, black, se~i-licpid to very soft

CLAY, dk, gray, soft

10
2.
3.

Explorationwas performed 7 April1994.
MLLW from Fort McHenry NOAA Tide Station.
Hote sampled by Vibrocore Method with Q
3-5/8” diameter ce[[ulosebuterate liner.

94.8X

BB

E–16
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EB-16-94

‘--

tm_

N571,404El

-10-

20

-30

:40

-50

160

:70

I

-31.9
-32.?

-38.1

-41.3

-51.3

Water

BALTIMORE HARBUR

ELEV. MLLW FEASIBILITY STUDY
442,670 BALTIMURE, MARYLAND

v

1

f

No Recovery

CLAY, si(ty,black,very soft
w/[enses of brown & groy fine

gmined sand

CLAY. silty,med. gray, soft

CLAY, silty,dk. to med. gray, soft

1.
2.
3.

Explorationwas performed 7 Apri(1994.
MLLW from Fort McHenry NOAA Tide St~tion.
Ho[e sampled by Vibrocore Method with a
3-5/8’ diameter cellulosebuter~te [iner.

E–1?

96.9X

BB .
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N57

-10

20

-30

L40

-50

-60

:70

flrl

LB-17-94
BALTIMDRE HARBOR
FEASIBILITY STUDY

851 E1,443,398 ELEV. MLLW BALTIMORE, MARYLAND

-38.8

-46.2

-482

-S8.2

Water

No Recovery

CLAY, silty,b(ack,se~i-li~uid
cbundant cobbles -

CLAY, med. gray, soft

1.
2.
3.

Explorationwas
MLLW from Fort
Hole sampled by
3-5/8’ di~rteter

performed 8 April1994.
McHenry NRAA Tide St~tion.
Vibrocore Method with Q
cellulosebuterate liner.

61*8Z

BB

-

E-18



N5”

-10-

20

-30

140

-50

:60

:70

Rrl

784 1

-28.Z
-29.7

-33.0

-43.0

-48.0

EB-17A-94
BALTIMORE HARBUR

ELEV. MLLW FEASIBILITY STUDY
443.504 BALTIMURE, MARYLAND

I

Water

No Recovery
0

CLAY. silty,dk. gray to dk. dive, soft, W/
she[ls & black streaks, bioturbated

CLAY, silty,dk. gray to dk. olive,soft,

bioturbated

CLAY, si[ty,dk, gray to dk. olive.
soft to med. stiff,bioturbated

1.
2.
3.

Explorationwas
MLLW from Fort
Hole smpled by
3-5/8’ diameter

performed 20 April1994.
McHenry NtlAATide Station,
Vibrocore Method with Q
cellulosebuter~te liner.

92.4X

BB

I
I

E-19



N57

-10

20

-30

:40

-50

-60

:70

Rn

EB-18-94
BALTIMORE HARBOR

.

Woter

FEASIBILITY STUDY
449 E1,443,360 ELEV. MLLW BALTIMURE, MARYLAND

-28.7

-33.1

-38.1

-43.1

-48.1

No Recovery

CLAY, silty,bl~ck to dk. gray, semi-liquidto soft

CLAY, silty,b(~ck,soft, with
zones of lt.gray c(ay

CLAY, silty,[t.gr~y, med. stiff

1.
2.
3.

Explorationwas performed 8 April1994.
MLLW from Fort McHenry NOAA Tide St~tion.
Hole sampled by Vibrocore Method with a
3-5/8’ diamete; ce[lulosebutemte liner.

77.3X

BB

E–20



EB-18C-94

-lo-

20

-30

:40

3 0

-60

270

SflJ

501 El

-24.9

-34.7
-36.4

-39.7

-44.7

Water

BALTIMORE HARBOR
FEASIBILITY STUDY

143,484 ELEV. MLLW BALTIMORE, MARYLAND

No Recovery

CLAY, silty,b(~ck,semi-liquidto
very soft, shell& wood fragments

\ CLAY, silty,dk. gray to dk. olive, r
\ very soft to soft

CLAY, silty,dk. gray to dk. o[ive,soft
to med. stiff,bioturb~ted

1$
2.
3.

Explorationwas performed 20 April1994.
MLLW from Fort McHenry N(JAA Tide St~tion.
Hole sampled by Vibrocore Method with a
3-5/8” diameter cellulosebuterate liner.

I

50.5%

13B

E-21



N57 $57 E

-37.4
-37.8

d-40.

-51.8

EB-19-94
BALTIMORE HARBOR

ELEV. MLLW
FEASIBILITY STUDY

443,864 BALTIMORE, MARYLAND

..-. -.

\ No Recoverv f

CLAY, Si(ty,b(ack,very soft to soft

CLAY, silty,lt.gray to tm, soft -

CLAY. si(ty,med. gray, soft

CLAY, silty,med. grcy, med. soft

1.
2.
3.

Explorationwas perforried 8 April1994.
MLLV from Fort McHenry NUAA Tide Station.

3-5/8’ d;amete;
Hole sampled by Vibrocore Method

cellulosebuterate
with Q
liner.

97.%

BB

.

E-22



N57

20

20

_30

:40

.

-50

:60

:70

494 E

-37.8

-40.0

-43.0

-47.6

-57.6

444

EB-19A-94
BALTIMIIREHARBUR

ELEV. MLLW
FEASIBILITY STUDY

155 BALTIMCIRE,MARYLAND

Water

No Recoverv

CLAY, silty,block & dk. gray w/ tan

1
streaks, very soft to soft,
black.semi-liauidto 40.3’ f

CLAY, silty,med. gray, soft to med.
stiff,bioturbated

CLAY (CH),silty,med. gray, med. stiff,
abundant she[ls,bioturbated

WX=126.6 Dens.=1.38

1.
2.
3.

ExplorationWQS performed 20 April1994.
MLLW from Fort McHenry NOAA Tide Station.
Hole samp(ed by
3-5/8” diameter

Vibrocore Method with Q
cellu[osebuterate liner.

E-23
.-—. >, --—.- ----- —-- - -- . - - ——---—-- . . —-- --— -- —-- ___ -.

r n

88.8X

BB

I

-, ------ -- ---v ----



N57

EB-20-94
BALTIMORE HARBOR

ELEV. MLLW
FEASIBIL

,475 EI,443,718 BALTIMORE,

-32.2

-38.8

-41.6

-43.8

-46.9

-51.6

No Recovery

CLAY, silty,brown & black,semi-liquid
to very soft, mixed with fine

gmined sand

CLAY, silty,black.very soft w/
finegrained smd & abundmt she(ls

CLAY, silty.dk. gray to black,soft

CLAY, silty.lt.gmy. soft to med. stiff

1.
2.
3.

Explomtion was performed 8 April1994.
MLLW from Fort McHenry NOAA Tide Station.
Hole sampled by Vibrocore Method
3-5/8” diameter cellu(osebuterate

with Q
liner.

ITY STUDY
MARYLAND

6600Z

BB

E–24
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N572,461 E

-27.5
~

-32.5

-37.5

-47.3

443,

EB-20A-94
BALTIMORE HARBOR
FEASIBILITY STUDY

36 ELEV. MLLW BALTIM13RE,MARYLAND

Water

No Recovery

CLAY, silty,black to dk. gray,
\ very soft to soft, w/ shel[sto 29.2’ /

CLAY. silty,dk. gray, soft to med. stiff
shell fmgments, bioturbated

CLAY, silty,dk. gray, med. stiff,
w/ shellfragments, bioturbated

1.
2.
3.

ExplorationWQS performed 20 Apri[1994.
MLLW From Fort McHenry NUAA Tide ~+”+’fi”
Hole sampled by Vibrocore Method
3-5/8” dimeter cellulosebutemte

E–25

94.9X

BB



-42.9

-52.3

1 CLAY, silty,med. to lt.gray, soft

EB-21-94
BALTIMORE HARBIIR
FEASIBILITY STUDYN572.554 E1,441,088 ELEV. MLLW

BALTIMORE, MARYLAND

Jo

2 0

J o

:40

,

50

-60.3
-62.3

CLAY, silty,med. to lt.gray, med. stiff

CLAY, Si(ty,dk. gr~y, medium stiff\

b

-60

:70
1.
2.
3.

Explorationwas performed 8 Apri(1994.
MLLW from Fort McHenry NOAA Tide St~tion.
Hole sampled by Vibrocore Method with Q
3-5/8” diameter cellu[osebuter~te liner.

100Z

BB

E–26



N5;

-10

-20

40

:40

3 0

A o

:70

Rn

911 El,

-31.2

-34.5

-43.6

-47.1

-49.6
=

141,

EB-22-94
BALTIMORE HARBOR
FEASIBILITY STUDY

14 ELEV. MLLW BALTIMURE, MARYLAND

Water

No Recovery

CLAY, silty,sandy,med. gray, soft

CLAY, silty,smdy, med. gray, med. stiff

CLAY. silty,dk. gray to dk. olive,very stiff

SAND, coarse grained,brown to tan,
loose,w/ gray clay lens and cobbles

10
2*
3.

Explorationwas performed 8 Apri[1994.
MLLW from Fort McHenry NIIAATide St~tion.
Hole sampled by Vibrocore Method with Q
3-5/8’ diameter celtulosebuter~te (iner.

E-2’7

82.9X

BB



N5;

--lo

20

-30

140

-so

-60

:70

n

,083 E

-33.6
=

-38.0

-

-

EB-23-94
BALTIMDRE HARBOR

ELEV. MLLW FEASIBILITY STUDY
,441,882 BALTIMDRE. MARYLAND

No Recovery

CLAY, silty,s~ndy, black,very soft
to semi-liquid,w/ brown & tan streaks

CLAY. silty,med. gray, soft

CLAY, silty,ned. gray, med. stiff
to stiff,abundcmt shellsincluding

cr~b shells,bioturbated

1.
2.
3.

Explorationwas performed 8 April1994.
MLLW from Fort McHenry NUAA Tide Station.
Hole sampled by Vibrocore Method with a
3-5/8” diameter cellulosebuter~te liner.

97.9X

BB

-

E–28



EB-24-94
BALTIMDRE HARBtlR

....

1

-35.6

-39.4

-42.3

-53.0
-55.0

FEASIBILITY STUDY
N576.877 E1.441,429 ELEV. MLLW BALTIMORE, MARYLAND

-lo-

20

-30

:40

5 0

-60

:70

Rn

No Recovery

CLAY, silty,sandy, blcck,dk. gray,
white & brown, very soft

CLAY, med. groy to black,soft

CLAY. med. gray, med. stiff\ /

10
2.
3.

Explorationwas performed 8 April1994.
MLLW from Fort McHenry NOAA Tide Station.
Hole sampled by Vibrocore Method with a
3-5/8” diameter ce[[ulosebuter~te liner.

80.4Z

BB

E–29



EB-25-94—
BALTIMORE HARBRR

N576,028 E,

-do

20

-30

:40

5 0

-60

:70

-25.8

=4!La

WQter

FEASIBILITY STUDY
442,541 F’.EV.MLLW

BALTIMORE, MARYLAND

I

No Recovery

CLAY. silty,med. gr~y, stiff to very
stiff,nixed w/ med. grained sand md

shel[fragments, mic~ceous,bioturbated

CLAY, silty,med. gray, stiff to very stiff
mixed w/ med. grained scindand shelt fragments

mic~ceous,bioturbated, dry

1.
2.
3.

Exploration
MLLW from

performed 8
Fort McHenry NOAA-Tide St~tion.

April1994.

Hole sampled by Vibrocore Method with a
3-5/8” dimeter cellulosebuterate [iner.

97.9X

BB

E–30



EB-26-94
BALTIMCIREHARBOR

N57

Jo

20

.30

-_40

-50

-60

:70

Rfl

358 E1,442381

-20.6
-21.5

~

-30.0

-40.0

ELEV. MLLW
FEASIBILITY STUDY

BALTIMORE, MARYLAND

Water

No Recovery

1
SAND, clayey,silty,fine to med. grained,
black,w/ cobbles. scmdy C(QY to 22.4’ /

CLAY, silty,sandy, med. gray, very
7 stiff to hard. dtv, nicaceous r

CLAY, Si[ty,sandy, med. gray, very stiff
to h~rd, dry, very micaceous

1.
2.
30

Exploration
MLLW from

was performed 8 April1994.
Fort McHenry NOAA Tide Station.

Hole smpled by Vibrocore Method with a
3-5/8” diameter cellulosebuterate liner.

E–31

98.4X

BB



GEOTECHNICAL
BORING LEGEND

~BORING NUMBEW
WATER SURFACE

.,[L0cAn0N7y:L;lM;.v=5ilEEfNAD 1983 GRID
N-NORTH E-EAST

52 .
BALTIMURE, MARYLAND

r

r
t-

12

_14

1A

528 El,42t

-3.1 I

WATER

BOTTOM OF CHANNEL

7
SOILDESCRIPTION:

I
r \

-4.1 CLAY,HIGH PLASTICITY (CH)

-6.1

-7,1

-8S

“9.1

‘1O.1

11.1

. . .
-..
..:

..:
.:.-
-........,.-.$..,
,.. -.,..
,...-.-, . - ,*.,

“ “ ;“--.-8’.”..:.;...-.1. . :
,..-.-*::.:.;.*.
. . . . . .. . .
........ .........
... . . .. . . ..
.............-.

CLAY,LOW PLASTICITY (CL)

SILT,HIGH PLASTICITY (MH)

SILT,LOW PLASTICITY (ML)

CLAYEY SAND (Se)

SILTYSAND (SM)

POORLY GRADED SAND (SP)

WELL GRADED SAND (Sw)

.

.
.

SUBSURFACE EXPLORATION NOTES:

Exploration was performed 11-21 Apri[ 1994
MLLW from Fort McHenry NOAA Tide St~tion.
Flo[esampled by st~ndard Penetration Method
(SPT) Method with Q 1-3/8” diameter by 2’-8”
long Splitspoon.
Abbreviations:

UR - Weight Of Rod
WH - med. - medium

Weight of Hammer
w - dk . - dark

Water content (percent) Lt. - l;9ht
Dens. - In-situ Density (g/cc>

WR

WR

WI+

2-2

3-4

5-13

10-14”“

20-25

BB

- BOTTC
OF

BORIN(

o

50

00

00

E–32



N58

Jo

20

-30

240

.

50-

_6o

:70

553 E

-30.1
-31.6

-41.1
~

-45.6

171

GB-1-94
ELEV. MLLW

BALTIMORE HARBOR
FEASIBILITY STUDY

BALTIMORE. MARYLAND

Water

No Recovery

CLAY, silty,s~ndy, brown, black,& gray
semi-liquid

CLAY (CH),sandy, black & brown, semi-liquid
\ to very soft WZ=102.8 Dens.=1.45 r

SAND, silty,clayey,Fine to coarse grained.
micaceous,loose,b[ack to tan

1

SILT (ML),sandy, clayey,micaceous,brown,
tan, & med. gray, w/ shellfragments

WZ=28.2 Dens.=2.00 f

1.
2.
3.

Explorationwas performed 11April1994.
MLLW from Fort McHenry NOAA Tide Station.
Hole Sampled by Standard Penetration
Test (SPT) Method with Q 1-3/8’ diameter
by 2’-8” long sp[itspoon,

WR 1

E
100
3Z
100
100

E–33



N580.156E1.4?s?

ro

GB-2-94
BALTIMDRE HARBClf?
FEASIBILITY STUDY

--,.--,031 ELEV. MLLW—.-—— BALTIMORE, MARYLAND)

Lo

170
1-Sn

-37.3

-40.6
=!lELL

-44.8

Water

Not Samp[ed

No Recovery

CLAY (CH),silty,sandy, soft to med. stiff,-.
dk. gray to dk, oliveWZ=140.8 Dens,=l.36-

SAND (SC),cl~yey,Si[ty,fineto coorse grained

+

med. dense, nicaceous WX=62.3 Dens.=1.63

SILT (ML),sandy, soft to med. stiff,micacecus,
{

brown to gray, w/ shellfragments -
WX=39.3 Dens.=1.85

1.
2.
3.

Explorationwas performed 11 Apri[1994.
MLLW from Fort McHenry NUAA Tide St~tion.
Hole Sampled by Standard Penetration
Test 6PT) Method with Q 1-3/8” diameter
by 2’-8’ long Splitspoon.

WR

WR
WH

~
~
1-*5-,5

BB

I

E–34
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GB-3-94
BALTIMURE ~HARBOR

N5;

-28.:

-37.0
-38,5

-40.4
-41.9

-46.3
s

Water

ELEV. MLLW FEASIBILITY STUDY
428,291 BALTIMORE, MARYLAND

I

~

1

4

No Recovery

T CLAY (CH),silty,sandy, black & brown, ,
se~i-liquidto ver-ysoft-WZ=163.9 Dens,=l.33

No Recovery

CLAY. silty,sandy, black & brown,
semi-liquidto very soft

No Recovery

CLAY, silty,sandy. black & brown.

\ semi-liquidto very soft

10
2.
3.

Explorationwcs performed 11 Apri(1994.
MLLW from Fort McHenry NCIAATide St~tion.
Hole Sampled by Stmdard Penetration
Test (SPT) Method with Q 1-3/8” dia;eter
by 2’-8”long splitspoon.

WR

WR
BB

0

I 1 I I I

E–35
Wnl-ov



GB-3A-94
BALTIMORE HARBOR

-28.7
-29.2

-35.2

=Q&
=H&

Water

FEASIBILITY STUDY
,428,304 ELEV. MLLW BALTIMC)RE,MARYLAND

1

Not Sampled WR
CLAY, si[ty,b[ack and brown, semi-liauid WR

I WR

CLAY (CH),silty,black.brown, & med. gray,

&

WR
WRvery soft to soft, WZ=183.6 Dens.=1.27
WR
WR

SILT (MH),clayey,micaceous,dk. gray, WR
soft to med. Stiff WZ=136.4 Dens.=1.37 BB

1.
2.
3.

Exp[or~tionwas performed 21 April1994.
MLLW from Fort McHenry
Hole Samp[ed by Standard
Test (SPT) Method with a
by 2’-8” [ong splitSpOOn.

NUAA Tide Station.
Penetration
1-3/8”diameter

30
50
30
50
75

60
60

...

E–36
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GB-4-94
N57

do

20

-30-

:40

.

3 0
b

-60

_70“

-/—

90 I

427 E

-30.6

-33.3
-34.8
*
-38.1

-44.1

BALTIMORE HARBUR

ELEV. MLLW
FEASIBILITY STUDY

,428,130 BALTIMDRE, MARYLAND

Not Sampled

CLAY, smdy, silty,black & brown. very soft
/

Not Sampled

CLAY (CH),silty,sandy, dk. gray to block,soft
WZ=128.7 Dens.=1.37

CLAY (CH),silty,scmdy, dk. gray to olive,soft
\ WX=123.7 f

1.

2.
3.

Exploration
MLLW from

performed 11April1994.
Fort McHenry NOAA Tide Station.

Hole Sampled by Stondard Penetration
Test (SPT) Method with a 1-3/8” diameter
by 2’-8”long splitspoon.

E-3?

.

WR

WR
WR
WR
WI?
BB

I

m



N5;

GB-5-94
BALTIMORE HARBtlR

WOter

FEASIBILITY STUDY
639 E1,439,304 ELEV. MLLW BALTIMDRE, MARYLAND

-25.2

-27.:

-43.4

Not Sampled

CLAY (CH),silty,black & brown, very soft WR

WZ=170.1Dens,=l.30 WR— \
WR
WR

CLAY (CH),si[ty,sandy, black to med. gray, soft

E

WR

WZ=163.4 WI?
WR
WR
BB

10
2.
3.

Explorationwas performed
MLLW from Fort McHenry NUAA Tide Station,

11Apri[

Ho(e Sampled by Standard Penetration
Test (SPT) Method with Q 1-3/8” diameter
by 2’-8” long sptitspoon.

E–38
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GB-5A-94
EKV. MLLW

BALTIMORE HARBfJR
FEASIBILITY STUDY

BALTIMORE, MARYLANDN57 630 E:439 ?61

-10

=0

-30

_40-

so

L60

L70

Water

-25.5
~,

-40.7

-44.7

l—
Not Scmpled

WR o
No Recovery f WR 15

WR 80

CLAY (CH),silty,black & brown
semi-liquidto soft WZ=181.7 Dens.=1.33

WR 100
E
iiii
m

WR
WR
WR
WR 25

CLAY, silty.med. groy to olive,soft WR
BB

40

Explor~tion
MLLW from

performed 21 April1994.
StQtiOn.

10
2.
3.

Fort McHenry
Hole Sampled by St~ndard
Test (SPT) Method with Q
by 2’-8’long splitspoon.

Penetration
1-3/8” diameter

..

E-39



GB-6-94

Welter

BALTIMORE HARBOR
FEASIBILITY STUDYN575,884 E1.438,868 ELEV. MLLW

BALTIMORE, MARYLAND

-10-

-2[

J o

-35.5

:40
-41.5

-45.5

-50

40

:70

Sn

1

CLAY, silty.black & brown
semi-[iquidto very soft

CLAY (CH).silty,brown & gr~y, very soft
WZ=223.1 Dens~=l.~5 -

1.
2.
3.

Explor~tionWQS perforned
MLLW from Fort-McHenry
Hole Sampled by Standard
Test (SPT) Method with a
by 2’-8” long splitspoon.

11 April1994.
NOAA Tide St~tion.
Penetration
1-3/8” diameter

E-4o



-lo

-20

-30

L40

-5o’

x o

:70

,025E

-37.3

-42.5

-45.3

GB-7-94
BALTIMCIREHARBDR

ELEV. MLLW
FEASIBILITY STUDY

,437.926 BALTIMORE.MARYLAND

\Water

CLAY, si(ty,sandy, black & brown to olive,
semi-liquidto very soft

CLAY (CH),silty,dk. gray to olive,soft
\ WX=155.O Dens.=1.31 P

1.
2.
3.

Explor~tionWQS performed 11April1994.
MLLW from Fort McHenry
Hole Sampled by Standard
Test (SPT) Method with Q
by 2’-8’long splitspoon.

NUAA “TideStation.
Penetration
1-3/8” diameter

WR
WR
WR
WR
BB

E-41



N57~

-lo

-20

-30

L40

5 0

-60

:70

Sn

546 1

-41.8

-47.3

GB-8-94
BALTIMORE HARBOR

ELEV. MLLW
FEASIBILITY STUDY

,438,707 BALTIMORE, MARYLAND

WATER

CLAY (CH),silty,black,brown to dk. gray,
semi-liquidto very soft WZ=180.2 Dens.=1.31

1.
2.
3.

Explor~tionwas performed 12 April1994.
MLLW from Fort McHenry
Hole Samp(ed by Standard
Test (SPT) Method with Q
by 2’-88 long splitspoon.

NOAA Tide Station.
Penetration
1-3/8” diameter

WR
BB

E-42
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UL~Uk?lll W

I

-37.3
-37.8

GB-9-94
BALTIMORE HARBOR
FEASIBILITY STUDY

N574.765 E1,440,088 ELEV. MLLW

r

BALTIMURE,MARYLAND

--lo

20

-30

:40

5 0

A o

:70

.

Rn 1

-43.1

-45*3

\ No Recoverv

se~i-liouid-—-CLAY (CH),si(ty,black & brown, _ -
WZ=283.2 Dens.=1.20

CLAY, si(ty,dk. gray to olive,very soft

1.
2.
3.

Exploration
MLLW from

was
Fort

Hole Scmpled by

performed 12 April1994.
McHenry
Standard

Test (SPT) Method with a
by 2’-8” tong splitspoon.

E–43

NOAA Tide Station.
Penetration
1-3/88 diameter

JwR~
WR
WR
WR
WR
BB

1



GB-10-94
N57

--10

-20

-30

r

:40

50

40

L70

Rfl

,900E

-35.5

-45*5

Water

BALTIMORE HARBOR

ELEV. MLLW FEASIBILITY STUDY
440,754 BALTIMORE, MARYLAND

No Recovery\ WR/
CLAY (CH),sandy, b(ack & brown, semi-liquidto WR

very soft, w/ she[lFragments WZ=140.7 I)ens.=l,ss~ ;;

CLAY (CH),silty,med. gray & brown, soft WR

WZ=175.6 WR
WR
WR
WR
BB

1.
2.
3.

Explorationwas performed 12 ~Dri(
MLLW from Fort”McHenry
Hole Sampled by Standard
Test (SPT) Method with Q
by 2’-8” long splitspoon.

NOAA Tide
1994.
StQtiOn.

Penetration
1-3/8” di~meter

.—

77

E–44
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N5;

-lo

29

-30

L40

3 0

160

:70

fin

,512E

-35.6
-36.6

-41.9

-46.1

GB-11-94
BALTIMORE HARBOR

ELEV. MLLW FEASIBIL
441,096 . BALTIMDRE,

Water

No Recovery

CLAY (CH),siity,black ~ brown, semi-
tiqUidto very soft
WZ=233S Dens.=1.23

CLAY, silty,gr~y & brown, very soft to soft

1.
2.
3.

Exploration
MLLW From

performed
Fort McHenry

12 Apri(1994.
NOAA Tide Station.

Hole Sampled by Standa~d
Test (SPT) Method with Q
by 2’-8”long splitspoon.

Penetration
1-3/8”diameter

ITY STUDY
MARYLAND

WI?
BB



N57

Qo

20

-30

L40

-so

A o

170

—.— —
,965 E

-45.8

44[

El

GB-12-94
BALTIMORE H4RB0R

ELEV. MLLW
FEASIBILITY STUDY

139 BALTIMORE, MARYLAND

●

CLAY, silty,black & brown, semi-liquid
to very soft

\

CLAY (CH),silty,brown & med. gr~y,
soft to med. stiff,shell fragments

WZ=186.8 Dens.=1.28 [

1.
2.
3.

Explorationwas performed 12 April1994.
MLLW from Fort McHenry NOAA Tide Station.
Hole Scmpled by Standard Penetration
Test (SPT) Method with Q 1-3/8” di~meter
by 2’-8” long splitspoon.

WR
WR

T

1

E-46
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N57;

go

20

_30

-_40

50

_60

:70

f?n

172 E

-38.0
-39.5

-45*5

440,882

GB-13-94
ELEV. MLLW

BALTIMORE HARBOR
FEASIBILITY STUDY

BALTIMCIRE,MARYLAND

1
CLAY (CH),silty,dk. gray, very soft to soft

WZ=206.5 f
CLAY (CH),silty,s~ndy, soft

\ med. gray to oliveWZ=166.7 Dens.=1.31 r

1.
2*
3.

Explor~tion
MLLW from

was
Fort

Hole Sampled by

performed 12 April
McHenry
Standard

Test (SPT) Method with Q
by 2’-8” long splitspoon.

NCIAA Tide
1994.
StQtiOn.

Penetration
1-3/8’ diameter

WR
WR
WR
BB

E–4’?



GB-14-94

-32.:
-34.:

-45.8

-J

Water

FEASIBILITY STUDYN572.174E1,441,929 ELEV. MLLW
BALTIMORE, MARYLAND

do-

20

J o

140

L

-50

40

:70

80

Not Sampled
/

CLAY (CH),si[ty.black to gray, semi-liquid
to soft WX=197.8 Dens.=1.28

CLAY (CH),”silty,bhck & brown, soft
W/ dk. gray siltyclay lenses WZ=152.1

BALTIMDRE HARBRR

1.

2.
3*

Explor~tionWQS ~erformed 12
MLLW from Fort “Mct+enry- -
Hole Sampled by Standard
Test CSPT) Method with Q
by 2’-8’ long splitspoon.

April
NOAA Tide

1994.
StQtiOn.

Penetration
1-3/8”diameter

E–48



N57

-22.2

-29.2

GB-15-94
BALTIMURE HARBUR
FEASIBILITY STUDY

931 E1,442,634 ELEV. MLLW BALTIMORE, MARYLAND

100,
100
93

-46.2

CLAY (CH),silty.black & brown, very soft to soft
WX=203.6 Dens.=1.26

CLAY (CH),silty,dk. to lt.gray
soft to med. stiff
WZ=166.1 Dens.=1.33

1.
2.
3.

Exploration
MLLW from

performed 13
Fort McHenry NOAA Tide Station.

April1994.

Hole Sampled by Standa;d
Test (SPT) Method with a
by 2’-8”Long Sp[itspoon.

Penetration
1-3/8” diameter

WI?
WI?
WR
WR
WR
WR
WR
WR
WR
BB

E–49



GB-16-94
N571,547 E1.441.94~

Jo

20

-30

:40

-50

-60

L70

n

-39.1

-45.1

---- ELEV. MLLW

Water

BALTIMORE HARBOR

CLAY (CH), silty,black,o[ive,& dk. gray, soft
WZ=13L6 Dens.=1.37

STUDY
--? --- DFil_ I lrlUKL, MFW?YLAND

100
100

1.
2.
3.

Explorationwas performed 14 April
MLLW from Fort McHenry
Hole Sampled by Stcmdat-d
Test (SPT) Method with a
by 2’-8’ long splitspoon.

1994.
StQtiOn.

Penetration
1-3/8” di~meter

187

E–50
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N57

do

20

_30

:40

-50

250

:70

061E

-37.4

-45.1

141.7

LB-17-94
BALTIMORE HARBOR

ELEV. MLLW
FEASIBILITY STUDY

)8 BALTIMORE, MARYLAND

CLAY (CH),silty,dk. gray to olive, very soft to
med. stiff WZ=150.7 Dens.=1.34

1.
2*
3.

Exploration
MLLW from

performed Apri(1994.
Fort -McHenry N(IAA Tide Station.

Hole Sampled by Stand~;d Penetr~tion
Test (SPT) Method with Q 1-3/8”diameter
by 2’-8”long split spoon.

E–51



N571,032

Jo

20

-30

I40
.

-s0

.

-60

:70

L3L

-33.2

a

-45.0

GB-18-94
442,569 E‘LEV. MLLW

BALTIMORE HARBOR
FEASIBILITY STUDY

BALTIMORE, MARYLAND

Woter

CLAY (CH),silty,sandy,black & brown, semi-
liquidto very soft WZ=172.O

CLAY (CH),sitty,med. gray & brown,
soft to med. stiff
WZ=141.1 Dens.=1.34

1.
2.
3*

EXpLOrcatiOn
MLLW from

WQS
Fort

Hole Sampled by

performed 14 April
McHenry NOAA Tide

1994.
StQtiOn.

Standard Penetr~tion
Test (SPT) Method with Q 1-3/8”diameter
by 2’-8” long split spoon.

I

1-

E–52



N57

Jo

20

-30

L40

5 0

L60

:70

?75 E1,442
I

-22.5

-26.7
-28.2

-46.2

GB-19-94
BALTIMORE HARBUR
FEASIBILITY STUDY

41 ELEV. MLLW BALTIMDRE, MARYLAND

Water

CLAY (CH),silty,black & brown, very soft to soft
WZ=204.3 Dens.=L25

\ No Recovery

CLAY (CH),silty,brown & med. gray,
soft to med. stiff

WZ=163.3 at 32.7’

WX=149.4 at 44.7’

1.
2.
3.

Exploration
MLLW from

WQS performed
Fort McHenry

14 Apri[

-

w? 100
WR 100
WR o
WR 100

3
WR 100
WR 100
WR 100
WR 100
WR 100,
hfR I100
BB.

19940
Stc2tiOn.

Hole Smpled by Standard
Test (SPT) Method with Q
by 2’-8” long split spoon.

Penetration
1-3/88diameter

E–53
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20

eo

J o

:40

3 0

A o

:70

n I

389 E

=22AQ

=222

-45.2

GB-20-94
BALTIMORE HARBOR

ELEV. MLLW FEASIBILITY STUDY
443,996 BALTIMORE, MARYLAND

--J

CLAY (CH),silty,block,brown, & gr~y

very soft to soft WX=172.4

CLAY (CH).silty,med. to lt.gray. soft to
med. stiff WZ=161.1Dens.=1.31

1.
2.
3.

Exploration
MLLW from

performed 15 April 1994,
Fort McHenrv NOAA Tide Station.

Hole Sampled by Standa;d Penetration - -
Test (SPT) Method with Q 1-3/8° diameter
by 2’-8” long Sp(itspoon.

WI?
WR
WR
BB

1

E-54
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N57

20

-30

: 40

1

-5 0

-6 0

:70

Rn

G
E1,441,860

B-2
ELEV.

1-9
MLLW

4
BALTIMORE HARBUR

FEASIBILITY STUDY
[05 BALTIMORE,MARYLAND

-31.6

“45.9

I

EWR
CLAY (CH),silty, brown & med. gray,

WRsoft to med. stiff,sandy clay be[ow 44.4’
WH

b

WX=161.9Dens.=1.33at 32,4’ WR

WZ=83.9 Dens.=1.53~t 44.4’ WR-6/.5
7-6-3

13B

1,
2.
3*

Explorationwas performed 14 April1994.
MLLW from Fort McHenry NCIAA Tide Station.
Hote Sampled by Standard Penetr~tion
Test (SPT) Method with a 1-3/8” diameter
by 2’-8” long splitspoon.

E–55
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do

20

-30

: 40

3 0

:60

:70

460 E

-25.3
s
-29.2

-35.7
-38.7
-39*7

=42&
-45.2

GB-22-94
BALTIMORE HARB13R

ELEV. MLLW
FEASIBILITY STUDY

442,165 BALTIMORE, MARYLAND

No Recovery\ /
SAND, clayey,dk. gray to brown, fineto

med. grained,loose
CLAY (CH),smdy, dk, gray to brown, soft

WZ=9L0 Dens~=L59
CLAY, smdy, dk. grtxyto brown. soft, shells \

w/ lenses of fineto med. gr~ined sand

1
-

SAND (SW-SM), wellgraded, med. to cocrse ~
grained,w/ gravel,red to brown WZ=16.1

SILT (ML),sandy, brown to lt.gray.

\

very stiff,dry WZ=64.4 Dens.=1.64
CLAY, silty,med. to lt.gray. very stiff, [

\ w/ redish brown l-ens-es,dr-y
/

1.
2.
3.

ExplorationWQS performed 14 April1994.
MLLW from Fort McHenry
Hole Sampled by St~ndard
Test (SPT) Method with a
by 2’-8” long splitspoon,

NOAA Tide Station.
Penetration
l-3/8e diameter

WI?
km

E–56



N57

Llo

-20

-30

: 40

L

-50

-6 0

: 70

Rn

960 E

-24.0

-37.8

-45.8

?03

GB-23-94
ELEV. MLLW

BALTIMURE HARBOR
FEASIBILITY STUDY

BALTIMORE, MARYLAND

Water

CLAY (CH),si~ty,mic~ceous,med. gray ‘
med. stiff to hard

WZ=61.9 Dens.=L64 at 24.3’
WZ=74.4 at 31.8’

SILT (MH),chyey, dk. gmy to dk. olive
stiff to med. stiff,wood fragments at 41.8’

WZ=64.8 Dens.=1.60~t 37.8’
WZ=63.8 at 41.8’

1.
2.
3*

Exploration
MLLW from

April15performed
Fort McHenry NOAA Tide

Hole Sampled by Standard Penetration

1994.
StQtiOn.

Test (SPT) Method with Q 1-3/8” di~meter
by 2’-8”long split spoon.

WR-3/.5

1-2-3
3-3-2
2-3-4

3-4-4-5
4-5-5-5
4-4-5-7
7-7-7-8
5-6-6-9
5-7-6-7
5-6-.7-7

BB

E-5?



N57

--lo

20

-30

140

L

-s o

A o

:70

90

,383 El,44i

-22.4

-25.3

a

-41.8
-43.8
-45.8

GB-24-94
BALTIMORE HARBUR

ELEV. MLLW
FEASIBILITY STUDY

;28 BALTIMORE, MARYLAND

Water

CLAY (CH),sandy, b[ack to dk. o[ive,
soft, w/shells WZ=61.6 Dens.=1.66

CLAY, sandy, si[ty,tan to orange brown
soft to med. stiff,w/ shells

CLAY (Cti),sandy, dk. gray to dk. olive
mic~ceous, stiff to very stiff,
wood fragments at 37.8’WX=73.5

CLAY (CL),sandy, med. to dk. groy, very stiff
WZ=38.3

SAND (SM),silty,fine to coarse gr~ined

1
dk. gray to dk. olive, med. dense, poorly sorted

WZ=38.3 Dens.=1.84at 41.8’ r
\ WX=43.1 ~t 43.8’

10
2.
3.

Explorationwas performed IS ADri[1994.
MLLW from Fort ‘McHenry
Ho(e Sampled by Standard
Test (SPT) Method with Q
by 2’-8”long splitspoon.

NOAA Tide Station.
Penetration
1-3/8” diameter

WR
WI?

1-1-1-2
3-4-5-5
4-5-4-4
3-4-4-4

8-7-7-7
3-3-6-8
5-5-6-7
6-8-12-lE
?2-21-25-2:
7-9-11-16

BB

+

6
100

3
100
100
100 -
100

10[
10[
10(
iii

60

E–58



573 EL441

-19.5
-21.7.

-33.5

-37.7

-45.7

GB-25-94
BALTIMtlRE HARBUR

ELEV. MLLW
FEASIBILITY STUDY

63 BALTIMORE, MARYLAND

Water

No Recoverv

CLAY (CH),silty,b~ack & brown, semi-liquid
to soft WZ=169.5 Dens.=1.32at 23.7’

WZ=116.Oat 31.7’

CLAY. silty,black,brown, & med. gray, soft

CLAY. silty,black to med. gray, soft
\ w/ [enses of tan to brown, med. stiff clav f

CLAY, silty,med. gray to olive,soft

1.
2.
3.

Explor~tion
MLLW from

performed
Fort McHenry

April1994.
StQtiOno

Hole Sampled by Standard
Test (SPT) Method with a
by 2’-8”long split spoon.

Penetration
1-3/8’ di~neter

E–59

WR 10
WR I45
WR I 100
WR I100

+-t%

WR I 50

WR I100
WR I100
WR I 50



GB-26-94
BALTIMORE HARBOR

-36.6

=446

1.
2.
3*

FEASIBILITY STUDYN575,044 E 440,243 ELEV. MLLW BALTIMURE, MARYLAND

-10-

-20

-30
y

/

:40 f

~

-50

40

:70

80 .1

Water

CLAY (CH),si~ty,black & brown, semi-liquid
to very soft WZ=161.4Dens.=1.32

CLAY (CH), silty,med. gr~y to brown,
soft, w/ b[ack stre~ks WZ=154.8

Explorationwas performed 19 ~Dri[ 1994,
MLLW from Fort McHenry NOAA Tide Station.
Hole Sampled by St~ndard Penetration
Test (SPT) Method with Q 1-s/8” dicmeter
by 2’-8”[ong splitspoon.

WR
WR
WR
WR
WR
WR

l-vie
WR
BB

E–60



.

N57

do

20

_30“

b

L40

.

_5 o

-6 0

:7 0

Rn

081 E]

-34.5

-40.8

-46.8

G
141,732

B-31-9
ELEV. MLLW

4
I

BALTIMORE HARBCIR
FEASIBILITY STUDY

BALTIMORE, MARYLAND

No Recovery

CLAY (CH),silty,b~ock & brown
Se~i-liqUidto very soft WX=179.4

CLAY, silty,dk. gray to black
very soft

CLAY (CH),silty,med. gray to dive, soft
WZ=163.O Dens.=1.30

1.
2*
3.

Exploration WQS performed 19 April1994.
MLLW from Fort McHenry NUAA Tide St~tion.
Hole Sampled by Standard Penetration
Test (SPT) Method with Q 1-3/8” diameter
by 2’-8” long splitspoon.

E–61

WI?
WR
WR
WR
WR
WR
WR
WR
WR
WR
WI?
BB

%6
E
im
iml
E
ml
ml
ZF
3ii
ZE

7
0
15



N56

--lo

20

3 0

:40

,880E

-34.8

-41.0

-45.0

GB-32-94
BALTIMORE HARBOR

443,071 ELEV. MLLW

Water

FEASIBILITYSTUDY
BALTIMDRE, MARYLAND

CLAY (CH).silty, sandy. black & brown
se~i-[iquid to soft WZ=160.3 Dens.=1.30

CLAY, silty,sandy, brown & gray
very soft to soft

1.
2.
3.

Explorationwas perforried 18
MLLW from Fort-McHenry
Hole Sampled by Standard
Test (SPT) Method with Q
by 2’-8” long splitspoon.

April1994.
St(ltiOn.

Penetration
1-3/8’ diameter

WR
WR
WR
WR
WR
BB

60

E–62



GB-33-94
BALTIMURE I

N57

do

20

-30

: 40

3 0

_6 0

: 70

—-

Rn

308 E

-18.3

-22.5

-33.5

-38.5

-42.5
-44.5

442 ELEV. MLLW
FEASIBILITY

07 BALTIMORE, MAE

Water

CLAY, silty,black & brown, semi-liquidto very soft

CLAY (CH), silty.micaceous. dk. gray to dk. olive
very soft to Stiff
WX=77.6 Dens.=1.56

SAND (SM). silty,fineto med. gr~ined
dk. gray to olive,loose WX=25.1 Dens. =2.01

SAND (SP-SM),poorly graded, si[ty,tm & [t.gray
fine to med. grained,clay lens at 41’

\ WX=18.7 Dens.=2Sl r

\

SAND. clayey,fine to coarse grained
tan, w/ gravel, med. dense r

1.
2.
3.

Explorationwas performed 15 April1994.
MLLW from Fort McHenry NOAA Tide Station.
Hole Sampled by Standard Penetration
Test (SPT) Method with a 1-3/8’diameter
by 2’-8”long split spoon.

I WR

4-4-5-5

I 4-3-4-4
I 1-2-2-5

10-16-19-22
14-22-32-60
7-21-30-45

35-47-55-100/
6-11-12-21
9-10-16-25

BB

E–63
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PROJEC’R

AREA:
w

LABORATORY TEST RESULTS

BaItimore Harbor Feasibili~ Study
Baltimore Anchorage & Channel
south Locust Poin~ MD

DATE: JuIL1994

TEST Natural Moisture Contents and In Situ Densities

Water

Conteng %

102.8
28.2
140.8
62.3
39.3
163.9
183.6
136.4
128.7
170.1
181.7
223.1
155.0
180.2
283.2
140.7
233.1
186.8
166.7
197.8
203.6
166.1
131.6
150.7
141.1
204.3
161.1
16L9
83.9
91.0
64.4
6L9
64.8
61.6
38.3
169.5
161.4
163.0
160.3
77.6
25.1
18.7

126.6

In-Situ Density a

Hole ~0. Sample h%

3ar-3
Jar-5
Jar-l
Jar-3
Jar4
Jar-1
Jar-5
Jar-8
Jar-2
Jar-2
Jar-3
Jar-2
Jar4
Jar-2
Jar-2
Jar-3
Jar-2
Jar-2
Jar-3
Jar-l
Jar-1
Jar-6
Jar-1
Jar-2
Jar-5
Jar-1
Jar4
Jar-1
Jar-7
Jar-2
Jar-8
Jar-1
Jar-8
Jar-2

Jar-1 1
Jar-2
Jar-3
Jar-9
Jar-3
Jar-5
Jar-9

Jar-1 1
Jar-1

Depth(ft)

39.641. !
42.644.1
37.3-38.$
40.341.$
41.8-43.:
37.O-38.~
37.2-39.1
43.245.1
36.6-38.1
29.9-31.4
32.7-34.7
3s.0-39.5
43.845.3
43.8=45.3
39.841.3
34.0-35.5
38.6+0.1
42.343.8
42.043.5
34.3-36.8
22-7-24.2
32.7-34.2
39.6+1.1
39.6-41.1
41.5-43.0
22.7-24.2
39.7-41.2
32.4-33.9
44.445.9
29.7-31.2
39.74L2
24.3-25.8
37.8-39.8
23.8-25.8
41.843.8
23.7-25.7
32.6-34.6
$0.842.8
39.041.0
26.5-28.5
34.5-36.5
38.5-40.5
54.0-56.0

mm

90.3
124.7 ‘
84.9

101.6 c
115.4 c
83.0
79.1
85.7
85.2
81.0
83.2
78.3
81.7
81.5
75.0
84.4
76.9
79.9
8L6
80.0
78.7
82.8
85.3
83.5
83.7
78.0
81.7
83.2
95.4 c
98.9

102.0 c
102.1

99.6 b
103.5
114.8 c
82.3
82.1
81.3
81.4
97.2 b

125.4 c
131.5 c

g/cnP

GB-I-94

GB-2-94

1.45
2.00
1.36
1.63
1.85
1.33
1.27
L37
1.37
1-30
1.33
1.25
1.31
1.31
1.20
1.35
1.23
1.28
1.31
1.28
1.26
1.33
1.37
1.34
1.34
L25
1.31
1.33
1.53
1.59
1.64
1.64
1.60
1.66
1.84
1.32
1.32
1.30
1.30
1.56
2.01
2.11

2.78

2.67
2.77

2.67

2.69

2.74

2.69

2.72

2.74
2.69
2.77
2.71

2.71

2.74
2.69
2.66

GB-3-94
GB-3A-94

GB4-94
GB-5-94
GB-5A-94
GB4-94
GB-7-94
GB-8-94
GB-9-94
GB-10-94
GB-11-94
GB-12-94
GB-13-94 .
GB-14-94
GB-15-94

GB-16-94
GB-17-94
GB-18-94
G13-19-94
GB-20-94
GB-21-94

GB-22-94

GB-23-94

●
GB-24-94

GB-25-94
GB-26-94
GB-31-94
GB-32-94
GB-33-94

EB-19A-94

—
I 86.3 [ 1.38

a All densities were determined using a Pycnometer for semi-fluid materials unkss othemvise noted.

bDensity determined by volumetric rnetkd.
c Densi~ was calculated horn the specific gravi~.

--~ .~~ -. ,.



SUHMARYOF

PROJECT: 8ALT1XE HARBORFEASX81L1~Y STmY - ANCHORAGE

NUFWER:

Borehole Depthl ASTIJI ASTM I Water

I Description C[assif - I Content

(feet) \ ication I x

MATERIAL PROPERTIES

& CHANNELS

Dryl Liquid Plastic PLast-l eoo 060 030 D1O

Density! Limit Limit cityl Si eve

pcf I z % Index%l x m m m

--------- --------- --------- --------------------------- --------- --------- . . . . . . . . . -------- . . . . . . . . . . . . . . . . . . --------- . . . . . .

EB19A-94

GB-I-94

GB-1-94

GB-10-94

GB-10-94

GB-11-94

G8-12-94

GB-13-94

GB-13-94

GB-14-94

GB-14-94

G%-15-94

G8-15-94

GB-16-94

GB-17-94

GB-18-94

GB-18-94

GB-19-94

G8-19-94

GB-19-94

GB-2-94

GB-2-94

GB-2-94

GB-20-94

GO-20-94

G%-21-94

GB-21-94

GB-22-94

GO-22-94

GB-22-94

GB-22-94

GB-22-94

G8-22-94

GB-23-94

GO-23-94

G%-23-94

GB-23-94

G8-24-94

GB-24-94

GB-24-94

GB-24-94

GB-25-94

GB-25-94

54.0{

39.6]

42.61

34.01

40.01

38.61

42.3 I

3KOI

42.01

34.31

38.31

22.71

32.71

39.61

39.61

35.51

41.51

22.71

32.71

44.71

37.3 I

40.31

41.81

33.71

39.71

32.41

44.41

29.71

38.91

38.9[

38.9[

38.91

39.7[

24.31

31.81

37.8[

41.81

23.8/

31.81

41.81

43.81

23.71

31.71

FAT CLAY CH

FAT CLAY uith SAND CH

SANDY SILT HL

FAT CLAY with SAND CH

FAT CLAY CH

FAT CLAY CH

FAT CLAY CH

FAT CLAY CH

FAT CLAY CH

FAT CLAY CH

FAT CLAY CH

FAT CLAY CH

FAT CLAY CH

FAT CLAY CH

FAT CLAY CH

CLAYEY SAND Sc

SANDY SILT ML

FAT CLAY CH

FAT CLAY CH

FAT CIAY with SAND CH

SANDY FAT CLAY CH

WELL GRADEDSAND SW-W

with

SILT and

GRAVEL

SILT uith SAND ML

FAT CLAY CH

ELASTIC SILT MH

SANDY FAT CLAY CH

LEAN CLAY uith SAND CL

FAT CLAY CH

I
I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

127

103

28

141

176

233

187

207

167

198

152

204

166

132

151

172

141

204

163

149

141

62

39

172

161

162

84

91

16

64

62

74

65

64

62

74

38

43

170

116

I
I
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i
I
I
I
I
I
I
I
I
I
1
I
I
I
i
I

110

88

33

117

141

132

113

147

144

132

135

120

123

153

141

74

42

113

136

96

114

UP

NP

69

86

59

36

117

38

30

25

39

46

42

39

43

44

39

39

36

38

47

42

30

26

36

39

33

36

NP

NP

29

39”

23

24

41

721
58 I

81

78 [

I
95 I

90 I

I
74 I

1041

I
100]

93 I

96 I

841

i
85 I

WI

I

1
991

44 [

161

I
q

971

631

78 I

NPI

I

I

I
NP I

40 I

1
471

I
361

1
121

I
76 I

I

100 0.002

83 0.007

71 0.047 0.009

73 0.019 0.009

100 0.001

93 0.006

99 0.003

99 0.002

100 0.002

“ 96 0.002

99

98 0.007

99 0.002

97 0.003

98 0.002

98 0.003

98 0.002

92 0.004

100 0.002

100 0.001

96 0.003

49 0.142 0.010

66 0.051 0.012

100 0.002

99 0.001

100 0.002

85 0.003

62 0.051 0.001

8 3.863 0.999 0.127

81 0.006

99 0.005

98 0.005

95 0.009

% 0.008

69 0.011

87 0.006

79 0.024 0.006

49 0.186 0.015

96 0.003

90 0.004

ARHY CORPS OF ENGINEERS - BA1.TIHORE, HO

Jme22, 1994 page 1 of 2



SUMMARYOF MATERIAL PROPERTIES
7

PROJECT: BALTIMORE HARBOR FEASIBILITY STUDY - ANCHORAGE & CHANNELS

NUMBER:

? Boreho[e Depthl ASTM ASTH I Uater Dry! Liquid Plastic Plast-1 <#200 060 D30 DtO

\ Description Classif- I Content Densityl Limit Limit cityl Si eve

(feet)] ication ] % ~f I z X Index XI % ma m ala
--------- --------- --------- -------- --------- --------- --------- . . . . . . . . . --------- --------- --------- . . . . . . . . . ---s---- -------

GB-26-94

GB-26-94

GB-27-94

GB-28-94

GB-29-94

GB-3-94

GB-30-94

GB-31-94

GB-31-94

G8-32-94

GB-33-94

GB-33-94

GB-33-94

GB-33-94

G8-3A-94

GB-3A-94

GB-4-94

GB-4-94

GB-5-94

GB-5-94

GS-5A-94

GB-6-94

G8-7-94

GB-8-94

GO-9-94

32.61 FAT CLAY Cn

38.61

31.2[ FAT CLAY CH

31.91 FAT CLAY Ctl

42.0[ FAT CLAY CM

37.01 FAT CLAY CM

44.01 FAT CLAY CH

26.81

40.8] FAT CLAY CH

39.01 FAT CLAY CH

26.5\ FAT CLAY Cn

34.51 SILTY SAND SH

38.51 PWRLY GRADED SAND SP-S14

38.51 uith SILT

37.2[ FAT CLAY CH

43.21 ELASTIC SILT IIIH

36.6[ FAT CLAY CH

40.61

29.9[ FAT CLAY CH

35.91

32.7[ FAT CLAY CH

38.0[ FAT CLAY CH

43.81 FAT CLAY CH

43.81 FAT CLAY CH

39.8[ FAT CLAY CH

j
AMY CORPS OF ENGINEERS - BALTIMORE, HO

!
1
I
I
I
I
I
1
I
I
1
I
1
I
I
I
1
1
I
I
I
1
I
I
I

161 1
155 I
256 I
303 I
155 I
164 I
150 I
179 I
163 I
160 I
78 [
25 I
19 I

I
184 1
136 I
129 I
124 I
170 “1
i63 I
182 I
223 I
155 I
180 I
283 I

140

176

179

153

113

160

139

135

96

NP

NP

126

145

134

133

144

148

149

138

149

47

57

60

51

40

52

43

40

39

NP

NP

42

55

44

44

47

48

44

41

52

95 0.003

99 0.002

96 0.005

98 0.004

96 0.003

97 0.007

92 0.005

98 0.003

100 0.002

96 0.002

97 0.004

42 0.115 0.049 0.005

5 0.372 0.261 0.174

97

98

96

99

97

98

96

99

99

95

0.007

0.005

0.003

0.003

0.007

0.004

0.013

0.008

0.002

0.002

0.005

0.008

0.002

June22, 1994 page2 of2



—

o
oN

P
E

R
C

E
N

T
C

06R
S

E
R

B
Y

N
E

IG
H

T

.0d
.

0o0000d

Pa).●iaIII



0
0r-l

P
E
R
C
E
N
T
C
O
f
i
R
S
E
RB
Y
l
J
E
I
G
H
T

ou

0u
z

o

dm
..

I

,
,

I
~

1
1

J



IU
i

P
E
R
C
E
N
T
C
0
9
R
S
E
R
B
Y
l
J
E
I
G
H
T

z
o*

%
z

oh

1
1

00+
0u

0
0

d

o0d

1,1

I
1

1
I

—
–1

-
I

~
1

.1
I

I
I

i
i



P
E

R
C

E
N

T
C

O
flR

S
E

R
B

Y
U

E
IG

H
T

o
-

0.0
I

z37

d0.0

/
/
I

I
I

..
I

t
I

t

I
fr

II
I

I
i

I
I

1
I

r
I

I
I

I
If

I
I

I
,

!
I

I
I

I
I

I
I

I
I

I
,

I
I

I
I

II
d

.
0

GT
rl

I

T
1

I
I

I

I
1

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

1/
,

I
I

I
I

I
I

I

I
I

I
I

I
I

I
I

I
I

i
I

I
I

I
6

I
I

I
I

I

,
I

I
i

I

0b
I

.

vi3
-

1
I

I
I

I
I

I
I

1
I

I
,

1
I

!
I

1

I
I

I
I

t
I

I
I

I
i

1
I

t
I

I
I

!
I

I
1

I
I

I
*

I
I

I
I

I

I
I

I
1

I
I

I
I

I
I

,
1

1
1

I
I

I
I

1
I

I
I

I
,

I
I

I
I

I

zH

1
I

I
I

I
L“i

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

1
I

I

t
a

I
I

I
I

1

I
I

I
I

1
I

I
I

I
I

I
I

I
I

I
I

I
I

I
1

I
I

I
I

I
I

I
I

1
I

1
I

I
I

I
I

I
I

I

1
I

I
I

I
1

I
1

I
‘

{
,

I

1
I

I
I

I
I

I
1

I
I

I
I

I
I

1
I

I
I

I
I

I
I

I

i
I

I
[

I
I

I
I

I
I

I
I

I
I

0
I

I

f

I

I

I

I

1

!

I
I

f
I

I
I

f
1

1

0

I
L

1
I

I



P
E
R
C
E
N
T
C
O
R
R
S
E
R
B
Y
I
J
E
I
G
H
T

I
,-

1A
-I

I
I

I
!

1
I

1
,

I
s

I
I

I
1

I
I

I
I

I
i

I
I

I

I
I

I
I

I
t

I

II
I

!
I

I
I

I
I

I
I

I
I

I
1

[
1

g
.

0.

/

I

I

-40

0.

{,

I
I_

I
I

I
I

~
1

I
I

0
!?1

1
I

—
1

I
1

I
I

II
‘IL

,
I

I
11111111-

1
I

I
1

I
I

I
1

1
,

1
1

II



o
oN

P
E

R
C

E
N

T
C

O
A

R
S

E
R

B
Y

M
E

IG
H

T

o0

0u
0

1W
13H

A
9

M
3N

14
lN

33U
3d

,

I



P
E

R
C

E
N

T
C

O
ftR

S
E

R
B

Y
IJ

E
IG

H
T

z
ow

z
z

ot+
o0-.

a=
!=

L—

1--1-
&

,

g
-

‘
I

I1
I

1

6
’

(
I

1
f

I
!

r
i

‘
1

I
I

I
1

1
I

I

I

sm

0.

I
I

I
,

I
I

I
I

I
I

I
I

I
l
l

J
I

f
1

I
I

I
I

I
I

1
I

I
I

I
t

~
1

I
.

1
I

I
I

I
I

I
I

I
J

I
t

I

z
}1

I
1

1
1

4

1
I

I
I

I
,

.
I

I

,
k

J

:0
-

:

,
I

I
t

I
I

1
I

I
I

I
I

I
(

I
I

1

I

f
I

I
I

I
t

I
I

I
I

I
!

f
I

I

!
I

I

t
!

1
I

I

!
I

I
I

I
!

I
r

i
L

H
.i

I
I

I
1

II
008
+

0m
0u

1H913M
A9

M
3NId

lN33/j3d



0
0t+

P
E

R
C

E
N

T
C

O
R

R
S

E
R

B
Y
U
E
I
G
H
T

1111111111

I
f

!
I

I
1

r

,
1

I
I

I
I

I
I

I
I

I
:

1
I

1
I

I
I

i
I

4
t

v
I

r

I
I

1

I
I

I
I

I
t

I
I

I
I

I
I

I
I

I
I

1
i

I
I

I
I

I
:

I
I

I
I

I
I

0.

;
,.

...

b
1

1

I
I

J
1

I
1

I
I

I
I

I

I
I

I
1

I
I

I
I

I
I

1
I

I
I

I
I

I
I

I
I

I
1

I
I

I
I

1

!
1

I
r

I
I

t
t

1
1

1
1

I
1

1
1

1
f

1
I

1
I

I
I

f
.

0f-
0

,

4000
-

II



—

P
E

R
C

E
N

T
C
O
f
l
R
S
E
RB
Y
l
J
E
I
G
H
T

o
0

4
s

o
0

9
9

0
0

*
z

o
w

o
h

o
w

m
od

.
I

o

&iii
t

I
I

1
A

1
I

1

g
I

I
I

I

~

4
do

I-t
I

1
#

1
I

I
I

1
I

I
I

I
I

I
I

I
I

1
I

I
I

I
I

I
I

I
I

b
I,

1
I

I
I

I
I

I
I

d
.

0
IT

=
I

I
I

!

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

~
I

t
I

I
}

!

I
1I

I
I

I
I

I
I

1
I

I
I

I
I

I
I

I
I

r
I

1

I
!

1
I

I
I

I
I

I
1

I
I

I
I

I
I

I
1

I
,

,

0.

c

,
I

I
I

I
I

I
I

I
II

I
I

I
I

I
i

I
I

I
I

1
I

I
I

I
I

I
I

I
,

1
I

I
I

I

.

I
I

I
1

I
I

I
I

I
I

I
,

I
,

I
1

I
I

I
I

i
I

i
I

I
I

I
1

I
i

I

,
cc.

—

I
J

!
I

I
I

I
I

I
i

i
I

I
I

i
1

I

r

I

I
I

!

I
I

!
!

I

i

I
I

I
i

1
I

!

i

1
!

I

1

I

{
I

I
I

!
1

I
I

000-1

1



w

zuozHzzo

I
I

I
f

I
I

I
Y

I
i

I
I

I

1
I

I
I

I

t
I* I

I
I

I
I

I
I

I

I
I

I

I
I

t
I

I
I

I
I

I
I

1
1

t
!

I
I

I

g
-

0

I
I

I
I

I
I

I
I

.
1

1

I

I
I

1
1

I
1

I
I

I
I

I
I

1
I

I
I

1
I

I
I

I
I

I
I

.-

1
I

I
I

I
I

I
I

I
I

I
I

I
:

I
1

1
I

1
~
-

1
I

I
I

I

m
4

:-*:n:~-“L
I

I

I
I

I

1
I

I
I

I
I

I
I

1

00d
0u

0d
0

lH
913fl

A
9

2f3N
Id

lN
33U

3d

m
‘1



e?

i

1‘

I

r

~
I

I
I

1
I

,
*

I
I

1
I

I
I

i
I

I
I

1
I

I
I

I
I

I
I

/

I
d’

I
I

g-
1

/
m

1
r

(
/1

1
1

I
I

I
*

[
1

I
{

f
1

i
i

I
I

I
1

t
I

,
1

T
t

I
1

I
I

I
I

I
I

I
I

1
I

I
I

I
I

1
I

I
/

1
t

I
1

I
I

i
1

[
I

I
I

I
I

I
t

I
I

Ill
1

I
I

I
I

I
I

I
i

I
I

I

t
I

!
1

I
I

I
I

:-
1

J
I

I
I

1
I

1
I

I
I

I
1
)

I
1

4

r

1

1
t

I

I
I

i
I

I
i

t
I

I
I

I
1

I
I

I
I

t
1

I

i

I
I

1
i

I
f

I
I

I
I

I
I

1
i

(
I

1
I

I

c.ccF



d

I

I
1

I
t

I 1
,

,
I

I
I

A
I

I
1

1
I

I
I

1
1
1
1
1

1
V

r
I

)’
I

I
I

I
I

e

I

d/(
I

#
1

I

Ao
“

z
I

I
I

{I

I
I

I
*I

I
I

I
I

I
I

I
I

I
I

I
1

I
I

I
I

—
-

s?u%wm0
-.--

I
I

I
1

I
I

I
I

I
I

I
I

~
I

I
I

I
I

I
I

I
1

I
I

I
I

1
1

I
I

I
I

,
I

1
I

I
I

.
i

,
I

I
1

[
I

I
I

I
I

I
I

I

$
~

1
I

I
I

I

I
I

I
I

I
I

I
I

I
I

1
I

I I
I

I
I

I
I

I
I

I

0J
-

0w
0u

0m
0

s



xu

●

000



--

P
E
R
C
E
N
T
C
O
A
R
S
E
R
B
Y
L
f
E
I
G
H
T

o
z

-?
z

z
E

I

/
I

b
E

I
c

-lI
I

II
##-lI

I
,..

I
1

I
1

*
2

I

I
I

I
II

I

I

II
I

I
1

1
1

/

I
I

I
:

I
I

I
II

II
i

i
I

I 1
I

I
I

II
t

I
i

I
I

I
I

I
I

t
1

1
1

I
I

I

i
1

I
t

#
I

I
I

I
!

,
I

t
I

8
I

t

Ill

0
i

1
I

I
I

“

I
!

I
I

I
,

e
I

Ii
“1’’”

TI
I

I
I

I
Iliii;;;fl

!!
I

I
I

I
I

I
I

Ill
I

11111111
!

II
I

I
I

I
*L1

1
-

1
I

I
1

I
1

;
;

I
1

I

I
I

I
I

I
1

I
I

I
I

I
V

I

I

Ill

r

0U
i

0w
0r
-

0u
0

I:I

o

.

doo
“

d
.
0

.



P
E
R
C
E
N
T
C
O
f
I
R
S
E
RB
Y
K
I
G
I
-
I
T

o0

t

I
Ill

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
1

I
1

8
{

J
,
.

,
,

,
,
,

t
#

I
I

4
t

t

I
&

g+
!11

IH
I

11’
‘1 *

I
I

I
1

Iiiiiiiiiii
iii

i
I

t
1 I

1
I

I
I

I
1

I
l
f
l
l

1111

I
i

:
1.

I
I

I
I

I
I

II
I

I
I

I
I

I
I

t
I

I
I

I
I

I
I

#
I

I
I

I
I

t
I

!
I

I
I

1
I

:
I

I
t

I
!

I
I

I
1

I
I

I
I

#

I
i

t
1

k
I

I
I

I

1
I

I
1

I
I

I
f

1
1

I
It

I
I

II
I

I
I

I
I

I
I

8:n
I

!111
I

I
II

:
I

I
ams

I
L

I
I

I
I

I
i

I
I

I
I

1
I

I
I

t
I

I
1

1
I

I

&
-

I
1

I
I

I
I

1
I

I
I

I
t

I
I

I
:

I
I

I
1

I
9I

I

t
Ii

f I
I8

4
*

I
f

I
I

I
t

*
I

I

I
I

I
I

I
I

I
I

I
Iili

I
!

I
I

I
I

1

I

I

--

U
n

l



.

.-.—
.

11m:.

PE
R

C
E

N
T

C
O

~SE
R

B
Y

U
E

IG
H

T

5*
I

i
=

4

4
1

I

I

-1
I

I

Ii’
I r

1

I
I

I
I

I
II

I
I

I
I

I
I

:
!

I
1111

\
I

[
I

I
I

.
.

,
1

f
[

1
1

I

I

I
I

I
I

II

I
I

I

I
1
1
1
1
1
1

I
I

I
I

II
1
1
1
1

I
I

I
I

t
I

I
I

I
t

!
i

I
I

I
I

:
I

I
I

tt
t

4
t

I
I

t
1

I
1

1
!

I
i

8
I

1
i

t
I

I
I

II
I

1

m~-
,

1“1
I

I
Ill

1
I

;--;
t

I
1n$rD

-

1
II

I

00
0

0
s-t

o0do0e

III

I



.

d

1
1

1
I

I
1

I
I

!
I

7
I

I
I

1
I

I

1
1

1I

!

I
I

I
I

I
1

I
I

I
1

1
#

,
1

I
I

1
I

i
I

[
I

I
I

!

o
-

0.0d0.00d00r-l

0z0z
.

u
b

u
1

-
0n

:

4



-—
-

P
E

R
C

E
N

T
C

O
R

K
E

R
B

Y
U

E
IG

X
T

od
o-s

o0d
0400.

M
i913M

A9
2f3NId

lN
3=

3d
II i!II



P
E
R
C
E
N
T
C
O
R
K
E
R

B
Y
U
E
I
G
H
T

e
o

0
0

0
0

0
d

N
m

*
m

~
E

o
0

z
m

d

.....

ac!


